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Description

TECHNICAL FIELD

[0001] Embodiments herein relate to a first network, a second network node and methods therein. In particular, it
relates to transmitting and receiving a Radio Link Control Unacknowledged Mode Protocol Data Unit (RLC UM PDU).

BACKGROUND

[0002] Wireless devices for communication such as terminals are also known as e.g. User Equipments (UE), mobile
terminals, wireless terminals and/or mobile stations. Wireless devices are enabled to communicate wirelessly in a cellular
communications network or wireless communication system, sometimes also referred to as a cellular radio system or
cellular networks. The communication may be performed e.g. between two wireless devices, between a wireless device
and a regular telephone and/or between a wireless device and a server, such as server providing video streaming
service, via a Radio Access Network (RAN) and possibly one or more core networks, comprised within the cellular
communications network.
[0003] Wireless devices may further be referred to as mobile telephones, cellular telephones, computers, or surf plates
with wireless capability, just to mention some further examples. The wireless devices in the present context may be, for
example, portable, pocket-storable, hand-held, computer-comprised, or vehicle-mounted mobile devices, enabled to
communicate voice and/or data, via the RAN, with another entity, such as another wireless device or a server.
[0004] A cellular communications network covers a geographical area which is divided into cell areas, wherein each
cell area being served by a base station, e.g. a Radio Base Station (RBS), which sometimes may be referred to as e.g.
eNodeB (eNB), NodeB, B node, Base Transceiver Station (BTS), or AP (Access Point), depending on the technology
and terminology used. The base stations may be of different classes such as e.g. macro eNodeB, home eNodeB or pico
base station, based on transmission power and thereby also cell size. A cell is the geographical area where radio
coverage is provided by the base station at a base station site. One base station, situated on the base station site, may
serve one or several cells. Each cell may further comprise one or more antenna sites e.g. forming a combined cell or
soft cell. Further, each base station may support one or several communication technologies. The base stations com-
municate over the air interface operating on radio frequencies with the wireless devices within range of the base stations
also referred to as transmitter-receiver pairs. In the context of this disclosure, the expression Downlink (DL) is used for
the transmission path from the base station to a wireless device. The expression Uplink (UL) is used for the transmission
path in the opposite direction i.e. from the wireless device to the base station.
[0005] In 3rd Generation Partnership Project (3GPP) Long Term Evolution (LTE), base stations, which may be referred
to as eNodeBs or even eNBs, may be directly connected to one or more core networks.
[0006] Universal Mobile Telecommunications System (UMTS) is a third generation mobile communication system,
which evolved from the GSM, and is intended to provide improved mobile communication services based on Wideband
Code Division Multiple Access (WCDMA) access technology. UMTS Terrestrial Radio Access Network (UTRAN) is
essentially a radio access network using wideband code division multiple access for terminals. The 3GPP has undertaken
to evolve further the UTRAN and GSM based radio access network technologies.
[0007] 3GPP LTE radio access standard has been written in order to support high bitrates and low latency both for
uplink and downlink traffic. All data transmission is in LTE is controlled by the radio base station.
[0008] License-Assisted Access via LTE (LAA-LTE) has recently been proposed as a technology for co-existence on
unlicensed carriers with, e.g., WiFi. On an unlicensed carrier all data transmissions are to be controlled by a Listen-
Before-Talk (LBT) mechanism, while control and management signaling may be sent without LBT. The LBT is a func-
tionality which means that a channel such as an unlicensed channel is assessed to be clear before transmission begins.
[0009] Radio Link Control (RLC) Unacknowledged Mode (UM) is typically used for transmission of data between a
node in a radio access network such as an eNB, and a UE, where the data packets are desired to be delivered in order
and where RLC AM re-transmissions causes unacceptable long delays. UM is often used for time critical applications,
for instance video streaming services, where delays due to RLC retransmissions cause larger degradation of the end
user experience than packet loss. Therefore, current RLC UM protocol does neither support re-transmission nor re-
segmentation.
[0010] Using an Unlicensed LTE carrier (ULC), for a time-critical and data packet order-critical service, UM Protocol
Data Unit (PDU)s typically have to be produced before LBT is initiated. Thus if the ULC is occupied by other transmissions,
some of the produced PDUs cannot be sent and will be discarded. Discarded PDUs can be re-produced to be transmitted
at a later time, but these transmission re-attempts need to occur within a certain time budget from first attempt depending
on the application’s latency requirement Since UnLicensed Channel (ULC) access is unpredictable, some packets may
be entirely discarded due to that ULC is occupied during the whole time budget for these packets. These discarded RLC
UM PDUs will cause too high application packet loss rate causing significant degradation of user experience. For example,
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if RLC UM PDUs carries streaming video packets, then even a rather small amount of RLC UM packet loss can cause
freezing video too and/or cause re-buffering.
[0011] It may be possible to use RLC AM protocol for time-critical application packet, but that would introduce RLC
re-transmissions and larger RLC protocol overhead. RLC AM re-transmissions will not be beneficial for time-critical
applications since a RLC AM re-transmission timers operate on a larger time-scale than the time budget and also that
RLC AM cause additional overhead since receiver of the PDUs need to send status PDUs to sender.
[0012] WO2013086362A1 discloses a direct communication (radio cross link) between nodes (UEs) in advanced
topology (LTE) applications. FIG. 9 discloses a header 900 for an RLC unacknowledged mode (UM) segment that a
helper WTRU may use to perform re- segmentation on a first hop RLC UM PDU.
[0013] US2010215006A1 proposes methods for supporting multicarrier in a radio link control (RLC) Acknowledged
Mode (AM). The proposed methods reduce the processing required when scheduling information for each carrier be-
comes available by generating protocol data units (PDUs) in advance, and storing the PDUs in buffers associated with
each carrier.
[0014] US2009086710A1 discloses systems and methodologies of reducing overhead by designating various fields
in an optimized Radio Link Control Acknowledged Mode (AM) header. Depending on communication type (e.g., VoIP,
non-VoIP) such fields are different.

SUMMARY

[0015] It is therefore an object of embodiments herein to provide an improved way of handling PDUs in a wireless
communications network.
[0016] According to a first aspect of embodiments herein, the object is achieved by a method performed by a first
network node according to claim 1, for transmitting a Radio Link Control, RLC, Unacknowledged Mode, UM, Protocol
Data Unit, PDU, to a second network node.
[0017] According to a second aspect of embodiments herein, the object is achieved by a method performed by a
second network node according to claim 5, for receiving two or more re-segmented RLC, Unacknowledged Mode, UM,
Protocol Data Unit, PDUs from a first network node.
[0018] According to a third aspect of embodiments herein, the object is achieved by a first network node according to
claim 12 for transmitting a Radio Link Control, RLC, Unacknowledged Mode, UM, Protocol Data Unit, PDU, to a second
network node..
[0019] According to a forth aspect of embodiments herein, the object is achieved by a second network node according
to claim 13, for receiving two or more re-segmented RLC, Unacknowledged Mode, UM, Protocol Data Unit, PDUs from
a first network node..
[0020] An advantage with embodiments herein is that the end user experience will degrade less when UM PDUs are
not discarded if the ULC cannot be accessed , since RLC UM PDUs may e.g. be sent on a licensed more predictable
carrier even though the licensed carrier has lower bandwidth or has worse radio conditions than the ULC.
[0021] Throughout the description any references to embodiments which do not fall within the scope of the claims are
to be regarded as related examples useful for understanding the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] Examples of embodiments herein are described in more detail with reference to attached drawings in which:

Figure 1 is a schematic block diagram illustrating a wireless communications network.

Figure 2 is a flowchart depicting embodiments of a method in a first network node.

Figure 3 is a sequence diagram illustrating embodiments of a method.

Figure 4 is a flowchart depicting embodiments of a method in a second network node.

Figure 5 is a schematic diagram illustrating prior art.

Figure 6 is a schematic diagram illustrating embodiments herein.

Figure 7 is a schematic diagram illustrating embodiments herein.

Figure 8 is a schematic block diagram illustrating embodiments of a first network node.
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Figure 9 is a schematic block diagram illustrating embodiments of a second network node.

DETAILED DESCRIPTION

[0023] As part of developing embodiments herein, a problem will first be identified and shortly discussed.
[0024] Since UnLicensed Channel (ULC) access is unpredictable as mentioned above, the number of discarded
packets may be very high. One possible solution to avoid loss of packets would be to re-direct the PDUs to a licensed
LTE carrier. This would be possible if the UM PDU is small enough to fit on the licensed LTE carrier. If the UM PDU is
too large then transmissions on the licensed carrier will likely fail resulting in a loss of the PDU unless the PDUs are re-
segmented into smaller PDUs. Since RLC Acknowledge Mode (AM) supports PDU re-segmentation a possible way to
solve the problem would be to change from UM to AM. AM of course solves the re-segmentation problem which enable
sending the re-directed PDU in smaller pieces, but this comes to the price of additional overhead. An AM header include
bits for AM functionality that relates to retransmission, and sophisticated re-segmentation functionality that provide no
positive performance impact for a delay sensitive application.
[0025] Also an option to drop the PDU and rely on a re-transmission protocol on top of RLC protocol is not beneficial
since such a solution could cause severe degradation of user experience where delays due to RLC retransmissions
cause larger degradation of the end user experience than packet loss as mentioned above.
[0026] This problem may also appear in licensed carriers, for instance in carrier aggregations with shared carriers
where the network does not have full control of Quality of Service (QoS).
[0027] Figure 1 depicts a wireless communications network 100 in which embodiments herein may be implemented.
The wireless communications network 100 is comprises radio networks such as LTE, Licensed Assisted Access
(LAA)-LTE, WCDMA, Wimax, WiFi, Wireless Local Area Network (WLAN) networks or any other radio network or system.
In some embodiments, the access to the ULC is controlled by a listen-before-talk (LBT) mechanism.
[0028] The wireless communications network 100 provides at least two types of channels, a first channel and a second
channel. The first channel may e.g. be an Unlicensed Channel (ULC) such as an Unlicensed LTE carrier, or a Licenced
Channel (LC). The second channel may also be a ULC such as an Unlicensed LTE carrier, or an LC. In one particular
embodiment the first channel is a ULC such as an Unlicensed LTE carrier and the second channel is an LC. In some
embodiment the bandwidth of the first channel is larger than the bandwidth of the second channel. In other embodiments
that radio quality is worse on second channel than the first channel.
[0029] A plurality of network nodes operates in the wireless communications network 100, whereof only two, a first
network node 110 and a second network node 120 are depicted in Figure 1 for simplicity. In example embodiments
herein the first network node 110 is represented by a base station and the second network node 120 is represented by
a user equipment. However, it may also be the other way around, i.e. first network node 110 is represented by a user
equipment and the second network node 120 is represented by a base station.
[0030] When the first network node 110 and the second network node 120 is represented by a base station, the base
station may be referred to as a transmission point and may in some embodiments be a network node referred to as,
eNodeB (eNB), NodeB, B node, Base Transceiver Station (BTS), AP (Access Point) or a Home Node B, a Home eNodeB
depending on the technology and terminology used, or any other network node capable to communicate with a wireless
device with wireless capability, or any other radio network unit capable to communicate over a radio link in a wireless
communications network.
[0031] When the first network node 110 and the second network node 120 is represented by a user equipment which
is, in the example scenario of Figure 1, served by the base station, the user equipment may e.g. be a wireless device,
a mobile wireless terminal, a mobile phone, a computer such as e.g. a laptop, or tablet computer, sometimes referred
to as a surf plate, with wireless capabilities, or any other radio network unit capable to communicate over a radio link in
a wireless communications network. Please note the term user equipment used in this document also covers other
wireless terminals such as Machine to Machine (M2M) devices.

RLC and RLC UM PDU

[0032] Embodiments herein use the RLC protocol in UM mode. The UM mode of RLC provides no re-transmission
functionality and is suitable for delay sensitive traffic such as streaming traffic.
[0033] UM mode of RLC provides according to embodiments herein re-segmentation and reassembly of an RLC UM,
PDU. A header of the RLC UM, PDU provides indications according to embodiments herein. Please note that State of
the art RLC UM provides segmentation functionality, but not re-segmentation functionality. Once a RLC UM PDU com-
prises one or more segments of packets above RLC, a state-of-the-art RLC UM PDU cannot be re-segmented onto two
or more PDUs that together comprise all the segments contained in the original PDU.
[0034] In the LTE user-plane protocol stack, RLC is the protocol above the Medium Access Control (MAC) protocol
and below the Packet Data Convergence Protocol (PDCP). The RLC is implemented in the first network node 110 and
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the second network node 120

Unlicensed carrier and licensed carrier

[0035] According to embodiments herein an RLC UM, PDU may be transmitted on an unlicensed carrier and a licensed
carrier. As mentioned above when a data is transmitted on an unlicensed carrier it need typically to be controlled by a
Listen-Before-Talk (LBT) mechanism, while a small amount of control and management signaling may be sent without
LBT. A licensed carrier is a carrier that one single operator is permitted to use, which means that the network operated
by the operator has full access control to the media. For an un-licensed carrier, however, is permitted to be used by
anyone provided that certain rules also referred to as regulations are followed, among one rule is that a LBT mechanism
is required. Without the regulated LBT mechanism such an un-licensed carrier would be almost impossible to commu-
nicate on due to that the different networks tries to access the medium in an un-coordinated manner.
[0036] When using a high speed Unlicensed LTE carrier (ULC), for a time and data packet order critical service, RLC
UM PDUs have to be produced before control of the channel can be achieved.
[0037] Embodiments herein provides re-segmentation of RLC UM PDUs
According to embodiments herein, the RLC UM PDU header is modified to allow for RLC UM PDU re-segmentation.
[0038] Embodiments herein, which e.g. are applicable to a LAA-LTE system, provides a modified RLC UM PDU header
enabling RLC UM PDUs that cannot be sent over one channel such as e.g. a ULC can be redirected to another channel
such as e.g. an LC even if the LC capacity is lower than ULC capacity.
[0039] Example embodiments of a method performed by a first network node 110, for transmitting a Radio Link Control,
RLC, Unacknowledged Mode, UM, Protocol Data Unit, PDU, to a second network node 120 will now be described with
reference to a flowchart depicted in Figure 2 and the sequence diagram depicted in Figure 3. As mentioned the first
network node 110 and second network node 120 operate in a wireless communications network 100, which wireless
communications network 100 provides a first channel and a second channel. The first channel may be represented by
a ULC and the second channel may be represented by an LC. However, it may also be the other way around. It may
also be that both first and second channels both are ULC or both are LC. Thus in some embodiments, the first channel
and the second channel are the same channel. This may e.g. be applicable in an example scenario where for example
first transmission fails due to decoding failure wherein sender wish to lower the likeliness for decoding failure by sending
the PDU contents using two or more transmissions, each transmission contains a piece of original PDU contents.
[0040] The method comprises the following actions, which actions may be taken in any suitable order. Dashed lines
of some boxes in Figure 2 and 3 indicate that this action is not mandatory.

Action 200

[0041] In an example scenario, the first network node 110 prepares an RLC UM PDUs to be transmitted over the first
channel which in this example is an ULC. A number of RLC UM PDUs may be prepared.
[0042] Some embodiments are applied on LAA-LTE where access to the ULC for example the un-licensed channel,
i.e. the wireless media over which communication occurs, is controlled by the LBT mechanism. In such scenario, RLC
of in the first network node 110 may need to prepare PDUs for transmissions before knowing if access to medium is
granted. Hence, Layer 2 prepares and provides RLC UM PDUs to a transmit buffer in the first network node 110, for a
specific transmission time instance. Layer 2 is typically referred to the entity responsible how communication over the
media is controlled including preparing data blocks called transport blocks that are provided to Layer 1 which encode
and prepare data to be sent one the physical media. If access to medium is granted for this transmission time instance
by LBT then the PDU is transmitted from the first network node to the second network node 120 over the first channel
which in the example scenario is the ULC. Otherwise the RLC UM PDU is not sent and Layer 2 needs to make another
attempt at a later transmission time instance.
[0043] One further RLC UM PDUs may be prepared for the first channel and sent to the transmit buffer in the first
network node 110. This particular embodiment relates specific to a particular timing for LAA-LTE. For LAA-LTE the
timing is such that Layer 2 in this particular embodiment needs to prepare two RLC UM PDUs for two transmission time
instances until Layer 2 gets an indication if access to medium was granted or not. Hence in this particular embodiment,
Layer 2 prepares PDUs for transmission two transmission time intervals in advance.
[0044] The first network node 110 waits for success signal from the transmitter. A success indicator is always received
2 transmission time intervals after Layer 2 preparation. The success signal is received once per Transmission Time
Interval (TTI) if there are PDUs in the transmit buffer.

Action 201

[0045] The first network node 110 detects that the RLC UM PDU has failed to be transmitted over the first channel.
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In the example scenario the ULC represents the first channel. This may e.g. be detected if e.g. access to media cannot
be achieved within a predetermined number of attempts such as Tmax attempts. Tmax is the number of TTIs to wait
before PDUs are redirected to the second channel such as e.g. to LC. Access to media refers to if the listen-before-talk
mechanism did not grant access to the communication medium such as the first channel.
[0046] In other embodiments unsuccessful HARQ retransmissions which e.g. may be controlled by using a timeout
timer may be used to detect that the RLC UM PDU has failed to be correctly received over the first channel, i.e. the ULC
in the example scenario.

Action 202

[0047] In some embodiments a redirection which will be triggered, when detected that the RLC UM PDU has failed to
be transmitted over the first channel e.g. if access to media cannot be achieved within Tmax attempts or if unsuccessful
HARQ retransmissions is detected.
[0048] Thus, according to embodiments herein, when detected that the RLC UM PDU has failed to be transmitted
over the first channel, the first network node 110 decides to redirect the RLC UM PDU to be transmitted over the second
channel. In the example scenario a decision is made to redirect the RLC UM PDU from the ULC to the LC.

Action 203

[0049] The RLC UM PDU is too large to be sent in a single transmission over the second channel. Therefore, the first
network node 110 divides the RLC UM PDU into two or more re-segmented RLC UM PDUs. In some embodiments the
data part of the RLC UM PDU is re-assembled to an ordered sequence of Service Data Unit (SDU) segments then the
re-segmented RLC UM PDUs are created using ordinary segmentation procedure with the difference that the re-seg-
mented RLC UM PDUs have the same SN as original RLC UM PDU and that SI indicates re-segmented RLC UM PDUs,
re-segmented RLC UM PDUs comprises a Segment Sequence Number (SSN) indicating order of re-segmented RLC
UM PDUs and that the last re-segmented RLC UM PDU comprises an indicator, indicating that it is the last re-segmented
RLC UM PDU. In other embodiments the data part and sub-header part, e.g. Octet 3 to end of PDU, of the original RLC
UM PDU is partitioned into smaller pieces and the pieces ordered such that if the pieces are put together in said order
then the pieces together coincide with the data and sub-header parts of the original RLC UM PDU.
[0050] Please note that the parts of a re-segmented RLC UM PDU may be referred to as re-segments since the parts
may not be divided precisely at the segment borders of the original RLC UM PDU. Thus segments of a re-segmented
RLC UM PDU do not necessarily coincide with segments of the original RLC UM PDU.

Action 204

[0051] The first network node 110 transmits the two or more re-segmented RLC UM PDUs to the second network
node 120 over the second channel.
[0052] Each re-segmented RLC UM PDU comprises the following indications:

(a) that the PDU is re-segmented,
(b) an order indicator related to the re-segmented RLC UM PDU, and
(c) whether or not the re-segmented RLC UM PDU is a last re-segmented RLC UM PDU out of the two or more re-
segmented RLC UM PDUs.

[0053] The indications may be comprised in a header of the re-segmented RLC UM PDU. In order to achieve trans-
mission of already created RLC UM PDUs e.g. on a channel with lower capacity than it was produced for, the UM PDU
header is modified according to some embodiments herein.
[0054] In some particular embodiments, the indication (a) that the PDU is re-segmented is indicated e.g. by means of
a Segmentation Indicator (SI) in a first octet of the header, for example in the third bit of the first octet of the header.
Further, the indications (b) an order indicator related to the re-segmented RLC UM PDU, and (c) whether or not the re-
segmented RLC UM PDU is a last re-segmented RLC UM PDU out of the two or more re-segmented RLC UM PDUs,
are indicated e.g. by means of a Last Segment (LS) bit in a third octet of the header. However, the indications may be
contained in any suitable bit or octet of the header.
[0055] The order indicator related to the re-segmented RLC UM PDU may be represented by a SSN which may be
comprised in the third octet of the re-segmented RLC UM PDU.
[0056] In an example scenario, one of the reserved bits is used as an SI. If the SI bit is set to 1, a LS bit and an SSN
is added as octet 3 in the header.
[0057] Thus the segments of the original RLC UM PDU may be re-segmented into two or more re-segmented RLC
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UM PDUs that can be sent one by one using the SSN as an indication of the order of the segments in the re-segmented
RLC UM PDUs. The LS bit is set to 1 in the last re-segmented RLC UM PDU.
[0058] Example embodiments of a method performed by the second network node 120, for receiving two or more re-
segmented RLC, Unacknowledged Mode, UM, Protocol Data Unit, PDUs from a first network node 110, will now be
described with reference to a flowchart depicted in Figure 4 and the sequence diagram depicted in Figure 3. As mentioned
above, the second network node 120 and the first network node 110 operate in a wireless communications network 100.
The wireless communications network 100 provides a first channel and a second channel.
[0059] The first channel may be represented by a ULC and the second channel may be represented by an LC. However,
it may also be the other way around or both may be ULC or both may be LC. In some embodiments, the first channel
and the second channel are the same channel.
[0060] In an example scenario, the first network node 110 prepared an RLC UM PDU to be transmitted over the first
channel which in this example is an ULC. However, the transmission failed and the first network node 110 has redirected
the RLC UM PDU to be transmitted over the second channel. In this example scenario, the first channel is represented
by a ULC and the second channel is represented by an LC.
[0061] The method comprises the following actions, which actions may be taken in any suitable order.

Action 401

[0062] The second network node 120 receives two or more re-segmented RLC UM PDUs from the first network node
110 over the second channel. Each re-segmented RLC UM PDU comprises the following indications:

(a) that the PDU is re-segmented,
(b) an order indicator related to the re-segmented RLC UM PDU, and
(c) whether or not the re-segmented RLC UM PDU is a last re-segmented RLC UM PDU out of the two or more re-
segmented RLC UM PDUs.

[0063] The indications may be comprised in a header of the re-segmented RLC UM PDU. In some embodiments the
indication (a) that the RLC UM PDU is re-segmented is indicated in a first octet of the header. Further, the indications
(b) an order indicator related to the re-segmented RLC UM PDU, and (c) whether or not the re-segmented RLC UM
PDU is a last re-segmented RLC UM PDU out of the two or more re-segmented RLC UM PDUs, may be indicated in a
third octet of the header.
[0064] The order indicator related to the re-segmented RLC UM PDU may be represented by a Segment Sequence
Number (SSN).
[0065] Please see further explanations to this action under Action 204 above.

Action 402

[0066] The second network node 120 may detect that a re-segmented RLC UM PDU is missing when trying to re-
assembling the RLC UM PDU. Action 402 and 403 will be more explained below.

Action 403

[0067] When detecting that a re-segmented RLC UM PDU is missing, the second network node 120 keeps in a buffer
of the second network node 120, the received re-segmented RLC UM PDUs until the missing re-segmented RLC UM
PDU has been received or until a timer expires, before re-assembling in Action 404 below, the re-segmented RLC UM
PDUs into one or more RLC UM SDU segments comprised in the two or more re-segmented RLC UM PDUs and sending
in Action 405 below, the re-assembled RLC UM SDU segments in order to a layer above RLC. The SDUs extracted
from the RLC UM PDUs are sent to a layer above RLC.

Action 404

[0068] The second network node 120 re-assembles the two or more re-segmented RLC UM PDUs into a RLC UM
PDU based on the indications. This may be performed such that when the second network node 120 has received all
re-segmented RLC UM PDUs the order indicator indicates the order in which the re-segments shall be put together. In
some embodiments the LI_n are indicators, See Figure 9 which will be described below.
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Action 405

[0069] The second network node 120 may send the re-assembled RLC UM SDU segments in order to a layer above
RLC. In LTE use-plane protocol stack the layer above RLC is PDCP. On sender side, a RLC UM PDU comprises one
or more RLC SDU segments. For example, an RLC SDU is a PDCP PDU and a RLC SDU segment is either a whole
or fractional part of a PDCP PDU. When the second node 120 has re-assembled a RLC UM PDU, which may be a re-
segmented RLC UM PDU, it delivers whole RLC SDUs, i.e., PDCP PDUs, to higher layer such as PDCP receiving instance.
[0070] Embodiments herein will now be described and explained more in detail. The text below is applicable to and
may be combined with any suitable embodiment described above.
[0071] According to embodiments herein, the RLC UM PDU header is modified to allow for RLC UM PDU re-segmen-
tation. To explain the modification the modified header, it will be compared to a prior art header according to the discussion
below. Figure 5 and 6 depicts the difference between original and modified RLC UM PDU headers according to an
example.
[0072] A prior art RLC UM PDU comprises one or more RLC Service Data Unit (SDU) segments where all except first
and/or last segments are whole SDUs. An RLC SDU is a packet or PDU related to a layer above the RLC layer in the
LTE protocol stack. If the first segment for the RLC UM PDU with SN=N is a segmented SDU, then the prior SDU
segment part is comprised in the last segment in the RLC UM PDU with SN=N-1. If last segment is a segmented SDU,
then the first segment of the RLC UM PDU with SN=N+1 is the sequential part of the segmented SDU. Hence, a
segmented RLC SDU is always contained in two or more consecutive (in SN) RLC PDUs. This means that the SN maps
to specific RLC SDUs that cannot be changed once RLC UM PDUs with higher SN has been sent. The header of a prior
art RLC UM PDU is shown in Figure 5.
[0073] The first network node 110 such as an eNB implementing embodiments herein, behave not different from a
state-of-the-art eNB for original transmissions of the RLC UM PDUs. The difference is that the prior art eNB cannot re-
segment the RLC UM PDUs. When the first network node 110 e.g. an eNB implements embodiments herein, e.g. the
third bit in the first octet of the header is no longer reserved, the modified header now indicates if the RLC UM PDUs
are re-segmented or not. Non-re-segmented RLC UM PDUs has same structure as prior art PDUs except for the meaning
of the third bit. The second network node 120 such as a user equipment 120 implementing embodiments herein also
performs prior art tasks. If the first network node 110 however decides to re-segment an RLC UM PDU, which a prior
art eNB or user equipment cannot do, the first network node 110 sets the third bit of the first octet of the header to 1 and
adds a third octet comprising a last segment indicator such as an LS and a segment sequence number. This third octet
is preferable only present if SI=1, i.e. for re-segmented RLC UM PDUs. An example of a modified header of a RLC UM
PDU according to embodiments herein is shown in Figure 6.
[0074] This means that the header is modified in that third bit indicates to the second network node 120 if the RLC
UM PDU is a re-segmented RLC UM PDU or not. If third bit is not set to 1 the second network node 120 performs same
tasks as in prior art. But if the third bit is set to 1 then the second network node 120 treat the RLC UM PDU as a re-
segmented RLC UM PDU and reads LS and SSN in order to be able to correctly re-assemble the RLC SDU segments
from the received re-segmented RLC UM PDUs.
[0075] Please note that both SI and LS may be present in the first octet in some embodiments, i.e. using two of the
reserved bits. In such embodiments, the SSN may cover a whole octet.
[0076] Relating to Action 402 and 203 above, in beneficial embodiment the first network node 110 make one or more
transmission attempts on the first channel such as an ULC for a number of RLC UM PDUs. Some of these arrive at the
second network node 120 while other RLC UM PDUs could not be sent due to LBT was not permitting access to medium.
The first network node 110 may try to re-send those for a number of attempts, but at some point the first network node
110 decides to re-send on a second channel such as an LC, which the first network node 110 knows that it can send
on. However, the RLC UM PDU is too large to be sent in a single transmission over the second channel. This may e.g.
be since the second channel has smaller bandwidth than the first channel and the RLC UM PDU to be resent is too
large to occur in a single transmission. Figure 7 shows such a scenario where RLC UM PDU with SN=0 was first
attempted to be sent on ULC, which happened before SF=n, i.e. not shown in Figure 7, but now is re-segmented. The
first re-segmented RLC UM PDU 701 is sent in SF=n over the second channel here being an LC and is received by
the second network node 110. In this example, it cannot be delivered to higher layer since all segments not received.
(SI=1 and LS = 0).
[0077] Figure 7 shows that the second re-segmented RLC UM PDU 702 fails, also on the second channel. In this
scenario, it cannot be delivered to higher layer since all segments not received. (SI=1 and LS = 0).
[0078] The second network node receives the first re-segmented RLC UM PDU 701 and the third re-segmented
RLC UM PDU 703 in SF=n and SF=n+2 while the second re-segmented RLC UM PDU 702 arrives at UE in SF=n+m.
[0079] The top-most part of the diagram, indicate what is transmitted. The cross indicates that decoding failed. The
lower part of the diagram illustrates schematically the RLC re-order buffer in second node 120. The bottom-most layer
indicates the first entry in the second network node’s RLC re-order buffer.
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[0080] In other embodiments the first network node 110 make first attempts of sending RLC UM PDU over the first
channel which some may succeed to arrive at the second network node 120 while other may not successfully arrive to
the second network node 120. The first network node 110 may get an indication that first channel is heavily loaded and
may therefore decide to re-send the failed PDUs on the second channel which e.g. is lower loaded. If second channel
has lower bandwidth or the radio conditions on that carrier is worse than first network node 110 need to re-segment the
PDUs.
[0081] For example, at SF=n-1 an indication from Layer 1 is received that RLC UM PDU with SN=0 could not be sent
over the first channel being a ULC. The RLC UM PDU is then re-segmented into 3 re-segmented RLC UM PDUs of
which the first re-segmented RLC UM PDU, SSN=0, is transmitted over the second channel being an LC at SF=n. The
next re-segmented RLC UM PDU is transmitted at SF=n+1, and the last re-segmented RLC UM PDU, LS=1, at SF=n+2.
[0082] If the transmission of segment SSN=1 fails, a hole will appear in the re-order buffer of the second network node
120. The hole may eventually be filled due to HARQ retransmission and then the original PDU is reassembled and its
contents delivered to higher layers, i.e. a layer above the layer associated with RLC. If the hole is not filled, the entire
original RLC UM PDU may be discarded.
[0083] In other embodiments wherein the data part is re-assembled to an ordered sequence of SDU segments then
the re-segmented RLC UM PDUs are created using ordinary segmentation procedure with the difference that the re-
segmented RLC UM PDUs have the same SN as original PDU and that SI indicates re-segmented RLC UM PDUs, re-
segmented RLC UM PDUs comprises an SSN indicating order of re-segmented RLC UM PDUs and that the last re-
segmented RLC UM PDU comprises an indicator that it is the last re-segmented RLC UM PDU. In such embodiments,
some of RLC SDUs contained in the original RLC UM PDU can be delivered to higher layer even if some of the re-
segmented RLC UM PDUs are lost. In such embodiments, each re-segmented RLC UM PDU comprises information on
how to re-assemble RLC SDU segments and it also means that when the second node has received the first re-segmented
RLC UM PDU it can start re-assemble the SDU segments and deliver complete SDUs to higher layers. Hence, the
second network node 120 does not need to wait until all re-segmented SDUs have been received.
[0084] Thus in some embodiments the second network node 120 re-assembles a data part of the re-segmented RLC
UM PDU to an ordered sequence of SDU segments, wherein each re-segmented RLC UM PDU comprises information
on how to re-assemble into RLC SDU segments and when the second node 120 has received the first re-segmented
RLC UM PDU starting to re-assemble the SDU segments and deliver complete SDUs in order to layer above RLC before
all re-segmented SDUs has been received.
[0085] In some embodiments the SDU segments sent in re-segmented RLC UM PDUs may not all be complete. The
non-complete ones need to be re-assembled to complete SDUs using non-re-segmented RLC UM PDUs.
[0086] In some embodiments the RLC UM SDU segments in a non-re-segmented RLC UM PDU, in these embodiments,
a re-segmented RLC UM PDU may be re-assembled to a complete SDU.
[0087] In some embodiments, the second network node 120 may operate such that it receives two or more re-seg-
mented RLC UM PDUs. Then it re-orders and re-assembles the re-segmented RLC UM PDUs to ordered SDU segments.
Once, that has been done, the second node may (re-)create the un-re-segmented RLC UM PDU that first node actually
re-segmented. The created un-re-segmented RLC UM PDU may then be fed to state-of-the-art re-order, re-assemble
and deliver-to-higher-layer method.
[0088] Relating to Action 203 above, Figure 8 illustrates an example of the PDU re-segmentation in the first network
node 110.
[0089] Relating to Action 404 above, Figure 9 illustrates an example of the re-assembling of the in Figure 8 re-
segmented RLC UM PDUs in the second network node 120.
[0090] Relating to re-segmented RLC UM PDU 910, FI=01 indicates that last segment of this PDU shall be re-
assembled with first segment of next PDU. FI=01 also indicates that first segment is a complete SDU.
[0091] Relating to re-segmented RLC UM PDU 920, FI=11 indicates that first segment of this PDU shall be re-
assembled with last segment of previous PDU, and that last segment of this PDU shall be re-assembled with first segment
of next PDU.
[0092] Relating to re-segmented RLC UM PDU 930, FI=10 indicates that first segment of this PDU shall be re-
assembled with last segment of previous PDU, and also that two following segments are complete.
[0093] Relating to re-segmented RLC UM PDU 940, FI=01 indicates that last segment of this PDU shall be re-
assembled with first segment of next PDU, and also indicating that the first two segments are complete.
[0094] In Figure 10 an example of a PDU header 1-level of re-segmentation, a PDU header 2-level of re-segmentation
and a PDU header 3-level of re-segmentation is illustrated. According to some embodiments, to support multi-level re-
segmentation 1-bit SE is needed to indicate "a next level" and therefore in this embodiment, SSN will be one bit less.
[0095] SE field interpretation:

The value 0 indicates: A set of LS, SE, SSN fields are not following the last bit of the SSN following this bit.
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The value 1 indicates: A set of LS, SE, SSN fields are following the last bit of the SSN following this bit.

[0096] In a further embodiment depicted in Figure 11, to indicate re-segmented RLC UM PDU, the E bit in first octet
is set to 1 to indicate an E and LI fields following the last bit of SN. In state-of-the-art, LI = 0 is reserved, but in embodiments
herein the value 0 indicates re-segmented RLC UM PDU and presence of LS and SSN field. The E bit in second octet
indicates if 4-th octet is data or an E and LI fields
[0097] Referring to 3GPP TS 36.322 Section 6.2.2. In 6.2.2.4 the Extension bit (E) field comprises:

Length: 1 bit.

[0098] The E field indicates whether Data field follows or a set of E field and LI field follows. The interpretation of the
E field is provided in Table 6.2.2.4-1 and Table 6.2.2.4-2 below.

[0099] Please note that in state-of-the-art the fixed part of the header is 2 octets. In embodiments herein (SI=1) the
fixed part of the header may be 3 octets.

Referring again to to 3GPP TS 36.322 Section 6.2.2.

[0100] In 6.2.2.5 Length Indicator (LI) field comprises:

Length: 11 bits.

[0101] The LI field indicates the length in bytes of the corresponding Data field element present in the RLC data PDU
delivered/received by an UM or an AM RLC entity. The first LI present in the RLC data PDU header corresponds to the
first Data field element present in the Data field of the RLC data PDU, the second LI present in the RLC data PDU header
corresponds to the second Data field element present in the Data field of the RLC data PDU, and so on. The value 0 is
reserved.
[0102] In 6.2.2.6 Framing Info (FI) field comprises:

Length: 2 bits.

[0103] The FI field indicates whether a RLC SDU is segmented at the beginning and/or at the end of the Data field.
Specifically, the FI field indicates whether the first byte of the Data field corresponds to the first byte of a RLC SDU, and
whether the last byte of the Data field corresponds to the last byte of a RLC SDU.
[0104] The interpretation of the FI field is provided in Table 6.2.2.6-1.

Table 6.2.2.4-1: E field interpretation (for E field in the fixed part of the header)
Value Description

0 Data field follows from the octet following the fixed part of the header
1 A set of E field and LI field follows from the octet following the fixed part of the 

header

Table 6.2.2.4-2: E field interpretation (for E field in the extension part of the header)
Value Description

0 Data field follows from the octet following the LI field following this E field
1 A set of E field and LI field follows from the bit following the LI field following this 

E field

Table 6.2.2.6-1: FI field interpretation
Value Description

00 First byte of the Data field corresponds to the first byte of a RLC SDU.
Last byte of the Data field corresponds to the last byte of a RLC SDU.

01 First byte of the Data field corresponds to the first byte of a RLC SDU.
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[0105] To perform the method actions for transmitting a RLC UM PDU to the second network node 120 described
above in relation to Figure 2 and 3, the first network node 110 may comprise the following arrangement depicted in
Figure 12. The first network node 110 and second network node 120 are adapted to operate in a wireless communications
network 100. The wireless communications network 100 is configured to provide a first channel and a second channel.
16. The first channel may be arranged to be represented by a ULC and the second channel may be arranged to be
represented by an LC.
[0106] In some embodiments, the first channel and the second channel are arranged to be the same channel.
[0107] The first network node 110 is configured to, e.g. by means of a deciding module 1200 configured to, when
detected that the RLC UM PDU has failed to be transmitted over the first channel, decide to redirect the RLC UM PDU
to be transmitted over the second channel. The RLC UM PDU is too large to be sent in a single transmission over the
second channel.
[0108] The first network node 110 is further configured to, e.g. by means of a dividing module 1210 configured to,
divide the RLC UM PDU into two or more re-segmented RLC UM PDUs.
[0109] The first network node 110 is further configured to, e.g. by means of a transmitting module 1220 configured
to, transmit the two or more re-segmented RLC UM PDUs to the second network node 120 over the second channel.
The transmitting module 820 may be comprised in a wireless transmitter of the first network node 110. Each re-segmented
RLC UM PDU is arranged to comprise the following indications:

(a) that the PDU is re-segmented,
(b) an order indicator related to the re-segmented RLC UM PDU, and
(c) whether or not the re-segmented RLC UM PDU is a last re-segmented RLC UM PDU out of the two or more re-
segmented RLC UM PDUs.

[0110] The indications may be arranged to be comprised in a header of the re-segmented RLC UM PDU.
[0111] The indication (a) that the PDU is re-segmented is adapted to be indicated in a first octet of the header. Further
the indications (b) an order indicator related to the re-segmented RLC UM PDU, and (c) whether or not the re-segmented
RLC UM PDU is a last re-segmented RLC UM PDU out of the two or more re-segmented RLC UM PDUs, are adapted
to be indicated in a third octet of the header.
[0112] In some embodiments, the order indicator related to the re-segmented RLC UM PDU is arranged to be repre-
sented by a segment sequence number.
[0113] The embodiments herein comprising the process of transmitting a RLC UM PDU to a second network node
120 may be implemented through one or more processors, such as a processor 1230 in the first network node 110
depicted in Figure 12, together with computer program code for performing the functions and actions of the embodiments
herein. The program code mentioned above may also be provided as a computer program product, for instance in the
form of a data carrier carrying computer program code for performing the embodiments herein when being loaded into
the first network node 110. One such carrier may be in the form of a CD ROM disc. It is however feasible with other data
carriers such as a memory stick. The computer program code may furthermore be provided as pure program code on
a server and downloaded to the first network node 110.
[0114] The first network node 110 may further comprise a memory 1240 comprising one or more memory units. The
memory 1240 comprises instructions executable by the processor 1230. The memory 1240 is arranged to be used to
store e.g. RLC UM PDUs, re-segmented RLC UM PDUs, order indicators related to re-segmented RLC UM PDUs, data,
configurations, and applications etc. to perform the methods herein when being executed in the first network node 110.
[0115] Those skilled in the art will also appreciate that the an detecting module 1200, dividing module 1210, and
transmitting module 1220, described above may refer to a combination of analog and digital circuits, and/or one or more
processors configured with software and/or firmware, e.g. stored in the memory 1240, that when executed by the one
or more processors such as the processor 1230 as described above. One or more of these processors, as well as the
other digital hardware, may be included in a single Application-Specific Integrated Circuitry (ASIC), or several processors
and various digital hardware may be distributed among several separate components, whether individually packaged

(continued)

Value Description

Last byte of the Data field does not correspond to the last byte of a RLC SDU.
10 First byte of the Data field does not correspond to the first byte of a RLC SDU

Last byte of the Data field corresponds to the last byte of a RLC SDU.
11 First byte of the Data field does not correspond to the first byte of a RLC SDU

Last byte of the Data field does not correspond to the last byte of a RLC SDU.
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or assembled into a system-on-a-chip (SoC).
[0116] To perform the method actions for receiving two or more re-segmented RLC UM PDUs from the first network
node 110 described above in relation to Figure 3 and 4, the second network node 120 may comprise the following
arrangement depicted in Figure 13. As mentioned above second network node 120 and first network node 110 are
adapted to operate in a wireless communications network 100. The wireless communications network 100 is configured
to provide a first channel and a second channel. The first channel may be arranged to be represented by a ULC, and
the second channel may be arranged to be represented by an LC. In some embodiments, the first channel and the
second channel are arranged to be the same channel.
[0117] The second network node 120 being configured to, e.g. by means of a receiving module 1300 configured to,
receive two or more re-segmented RLC UM PDUs from the first network node 110 over the second channel. Each re-
segmented RLC UM PDU is arranged to comprise the following indications:

(a) that the PDU is re-segmented,
(b) an order indicator related to the re-segmented RLC UM PDU, and
(c) whether or not the re-segmented RLC UM PDU is a last re-segmented RLC UM PDU out of the two or more re-
segmented RLC UM PDUs.

[0118] The receiving module 900 may be comprised in a wireless transceiver of the second network node 120.
[0119] In some embodiments the order indicator related to the re-segmented RLC UM PDU is arranged to be repre-
sented by a segment sequence number.
[0120] The indications may be arranged to be comprised in a header of the re-segmented RLC UM PDU. The indication
(a) that the PDU is re-segmented may be arranged to be indicated in a first octet of the header. Further, the indications
(b) an order indicator related to the re-segmented RLC UM PDU, and (c) whether or not the re-segmented RLC UM
PDU is a last re-segmented RLC UM PDU out of the two or more re-segmented RLC UM PDUs, may be arranged to
be indicated in a third octet of the header.
[0121] The second network node 120 is further configured to, e.g. by means of a re-assembling module 1310
configured to, re-assemble the two or more re-segmented RLC UM PDUs into a RLC UM PDU based on the indications.
[0122] In some embodiments, the second network node 120 according to any of the claims 22-29, wherein the second
network node 120 is configured to re-assemble the two or more re-segmented RLC UM PDUs into a RLC UM PDU
based on the indications by:

re-assembling a data part of the RLC UM PDU to an ordered sequence of Service Data Unit, SDU, segments,
creating the re-segmented RLC UM PDUs, wherein each re-segmented RLC UM PDU is adapted to comprise
information on how to re-assemble RLC SDU segments. The second network node 120 is configured to, when the
second node 120 has received the first re-segmented RLC UM PDU, start to re-assemble the SDU segments and
deliver complete SDUs to higher layers before all re-segmented SDUs has been received.

[0123] Thus in some embodiments the second network node 120 is configured to re-assembles a data part of the re-
segmented RLC UM PDU to an ordered sequence of SDU segments, wherein each re-segmented RLC UM PDU
comprises information on how to re-assemble into RLC SDU segments and when the second node 120 has received
the first re-segmented RLC UM PDU starting to re-assemble the SDU segments and deliver complete SDUs in order to
layer above RLC before all re-segmented SDUs has been received.
[0124] The second network node 120 may further be configured to, e.g. by means of a sending module 1320 configured
to, send the re-assembled RLC UM SDU segments in order to a layer above RLC.
[0125] The second network node 120 may further be configured to, e.g. by means of a detecting module 1330
configured to, detect that a re-segmented RLC UM PDU is missing when trying to re-assembling the PDU.
[0126] The second network node 120 may further be configured to, e.g. by means of a keeping module 1340 configured
to, keep in a buffer of the second network node (120), the received re-segmented RLC UM PDUs until the missing re-
segmented RLC UM PDU has been received or until a timer expires, before the re-segmented RLC UM PDUs into one
or more RLC UM SDU segments comprised in the two or more re-segmented RLC UM PDUs and sending the re-
assembled RLC UM SDU segments in order to a layer above RLC.
[0127] The embodiments herein comprising the process of receiving a RLC UM PDU from the first network node 110
may be implemented through one or more processors, such as a processor 1350 in the second network node 120
depicted in Figure 13, together with computer program code for performing the functions and actions of the embodiments
herein. The program code mentioned above may also be provided as a computer program product, for instance in the
form of a data carrier carrying computer program code for performing the embodiments herein when being loaded into
the second network node 120. One such carrier may be in the form of a CD ROM disc. It is however feasible with other
data carriers such as a memory stick. The computer program code may furthermore be provided as pure program code
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on a server and downloaded to the second network node 120.
[0128] The second network node 120 may further comprise a memory 1360 comprising one or more memory units.
The memory 1360 comprises instructions executable by the processor 1350.
[0129] The memory 1360 is arranged to be used to store e.g. re-segmented RLC UM PDUs, order indicators related
to re-segmented RLC UM PDUs, RLC UM PDUs, data, configurations, and applications etc. to perform the methods
herein when being executed in the second network node 120.
[0130] Those skilled in the art will also appreciate that the an receiving module 1300, the re-assembling module 1310,
the sending module 1320, the detecting module 1330 and the keeping module 1340, described above may refer to a
combination of analog and digital circuits, and/or one or more processors configured with software and/or firmware, e.g.
stored in the memory 1360, that when executed by the one or more processors such as the processor 1350 as described
above. One or more of these processors, as well as the other digital hardware, may be included in a single Application-
Specific Integrated Circuitry (ASIC), or several processors and various digital hardware may be distributed among several
separate components, whether individually packaged or assembled into a system-on-a-chip (SoC).
[0131] When using the word "comprise" or "comprising" it shall be interpreted as nonlimiting, i.e. meaning "consist at
least of".
[0132] The embodiments herein describe preferred embodiments. The scope of the invention is defined by the ap-
pending claims.

Claims

1. A method performed by a first network node (110), for transmitting a Radio Link Control, RLC, Unacknowledged
Mode, UM, Protocol Data Unit, PDU, to a second network node (120), which first network node (110) and second
network node (120) operate in a third generation partnership project, 3GPP, wireless communications network (100),
which 3GPP wireless communications network (100) provides a first channel and a second channel, the method
comprising:

when detected that the RLC UM PDU has failed to be transmitted over the first channel, wherein the first channel
is represented by an UnLicensed Channel, ULC, deciding (202) to redirect the RLC UM PDU to be transmitted
over the second channel, and when RLC UM PDU is too large to be sent in a single transmission over the
second channel, wherein the second channel is represented by a Licenced Channel, LC, and
dividing (203) the RLC UM PDU into two or more re-segmented RLC UM PDUs,
transmitting (204) the two or more re-segmented RLC UM PDUs to the second network node (120) over the
second channel, ,
wherein each re-segmented RLC UM PDU comprises the following indications:

(a) that the PDU is re-segmented,
(b) an order indicator related to the re-segmented RLC UM PDU, and
(c) whether or not the re-segmented RLC UM PDU is a last re-segmented RLC UM PDU out of the two or
more re-segmented RLC UM PDUs.

2. The method according to claim 1, wherein the indications are comprised in a header of the re-segmented RLC UM
PDU.

3. The method according to claim 2, wherein the indications:

(a) that the PDU is re-segmented is indicated in a first octet of the header, and,
(b) an order indicator related to the re-segmented RLC UM PDU, and (c) whether or not the re-segmented RLC
UM PDU is a last re-segmented RLC UM PDU out of the two or more re-segmented RLC UM PDUs, are indicated
in a third octet of the header.

4. The method according to any of the claims 1-3, wherein the order indicator related to the re-segmented RLC UM
PDU is represented by a segment sequence number.

5. A method performed by a second network node (120), for receiving two or more re-segmented_Radio Link Control,
RLC, Unacknowledged Mode, UM, Protocol Data Unit, PDUs from a first network node (110), which second network
node (120) and first network node (110) operate in a third generation partnership project, 3GPP, wireless commu-
nications network (100), which 3GPP wireless communications network (100) provides a first channel and a second
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channel, the method comprising:

receiving (401), when the RLC UM PDU has failed to be received over the first channel, two or more re-segmented
RLC UM PDUs from the first network node (110) over the second channel, wherein the first channel is represented
by an UnLicensed Channel, ULC, and wherein the second channel is represented by a Licenced Channel, LC,
wherein each re-segmented RLC UM PDU comprises the following indications:

(a) that the PDU is re-segmented,
(b) an order indicator related to the re-segmented RLC UM PDU, and
(c) whether or not the re-segmented RLC UM PDU is a last re-segmented RLC UM PDU out of the two or
more re-segmented RLC UM PDUs, and

re-assembling (404) the two or more re-segmented RLC UM PDUs into RLC UM Service Data Unit, SDU,
segments based on the indications.

6. The method according to claim 5, further comprising
sending (405) the re-assembled RLC UM SDU segments in order to a layer above RLC.

7. The method according to any of the claims 5-6, further comprising
detecting (402) that a re-segmented RLC UM PDU is missing when trying to re-assembling the RLC UM PDU, and
keeping (403) in a buffer of the second network node (120), the received re-segmented RLC UM PDUs until the
missing re-segmented RLC UM PDU has been received or until a timer expires, before re-assembling (404) the re-
segmented RLC UM PDUs into one or more RLC UM SDU segments comprised in the two or more re-segmented
RLC UM PDUs and sending (405) the re-assembled RLC UM SDU segments in order to a layer above RLC.

8. The method according to any of the claims 5-7, wherein the indications are comprised in a header of the re-segmented
RLC UM PDU.

9. The method according to any of the claims 5-8, wherein the indications

(a) that the re-segmented RLC UM PDUs is re-segmented is indicated in a first octet of the header, and
(b) an order indicator related to the re-segmented RLC UM PDU, and (c) whether or not the re-segmented RLC
UM PDU is a last re-segmented RLC UM PDU out of the two or more re-segmented RLC UM PDUs, are indicated
in a third octet of the header.

10. The method according to any of the claims 5-9, wherein the order indicator related to the re-segmented RLC UM
PDU is represented by a segment sequence number.

11. The method according to any of the claims 5-10, wherein the re-assembling (404) the two or more re-segmented
RLC UM PDUs into a RLC UM PDU based on the indications comprises:

re-assembling a data part of the re-segmented RLC UM PDU to an ordered sequence of Service Data Unit,
SDU, segments
wherein each re-segmented RLC UM PDU comprises information on how to re-assemble into RLC SDU seg-
ments and when the second node (120) has received the first re-segmented RLC UM PDU starting to re-
assemble the SDU segments and deliver complete SDUs in order to layer above RLC before all re-segmented
SDUs has been received.

12. A first network node (110) for transmitting a Radio Link Control, RLC, Unacknowledged Mode, UM, Protocol Data
Unit, PDU, to a second network node (120), which first network node (110) and second network node (120) are
adapted to operate in a third generation partnership project, 3GPP, wireless communications network (100), which
3GPP wireless communications network (100) is configured to provide a first channel and a second channel, the
first network node (110) being configured to:

when detected that the RLC UM PDU has failed to be transmitted over the first channel, wherein the first channel
is represented by an UnLicensed Channel, ULC, decide to redirect the RLC UM PDU to be transmitted over
the second channel, and when RLC UM PDU is too large to be sent in a single transmission over the second
channel, wherein the second channel is represented by a Licenced Channel, LC, and
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divide the RLC UM PDU into two or more re-segmented RLC UM PDUs,
transmit the two or more re-segmented RLC UM PDUs to the second network node (120) over the second
channel,
wherein each re-segmented RLC UM PDU is arranged to comprise the following indications:

(a) that the PDU is re-segmented,
(b) an order indicator related to the re-segmented RLC UM PDU, and
(c) whether or not the re-segmented RLC UM PDU is a last re-segmented RLC UM PDU out of the two or
more re-segmented RLC UM PDUs.

13. A second network node (120) for receiving two or more re-segmented Radio Link Control, RLC, Unacknowledged
Mode, UM, Protocol Data Unit, PDUs from a first network node (110), which second network node (120) and first
network node (110) are adapted to operate in a third generation partnership project, 3GPP, wireless communications
network (100), which 3GPP wireless communications network (100) is configured to provide a first channel and a
second channel, the second network node (120) being configured to:

receive, when the RLC UM PDU has failed to be received over the first channel, two or more re-segmented
RLC UM PDUs from the first network node (110) over the second channel, wherein the first channel is represented
by an UnLicensed Channel, ULC, and wherein the second channel is represented by a Licenced Channel, LC,
wherein each re-segmented RLC UM PDU is arranged to comprise the following indications:

(a) that the PDU is re-segmented,
(b) an order indicator related to the re-segmented RLC UM PDU, and
(c) whether or not the re-segmented RLC UM PDU is a last re-segmented RLC UM PDU out of the two or
more re-segmented RLC UM PDUs,

and wherein the second network node (120) further is configured to:
re-assemble the two or more re-segmented RLC UM PDUs into RLC UM Service Data Unit, SDU, segments
based on the indications.

Patentansprüche

1. Verfahren, das von einem ersten Netzknoten (110) durchgeführt wird, zum Senden einer RLC-UM-PDU (Funkver-
bindungssteuerung (RLC), Unbestätigter Modus (UM), Protokolldateneinheit (RDU)) an einen zweiten Netzknoten
(120), wobei der erste Netzknoten (110) und der zweite Netzknoten (120) in einem Partnerschaftsprojekt der dritten
Generation (3GPP) eines drahtlosen Kommunikationsnetzes (100), agieren, wobei das drahtlose 3GPP-Kommu-
nikationsnetz (100) einen ersten Kanal und einen zweiten Kanal bereitstellt und das Verfahren Folgendes umfasst:

wenn erkannt wird, dass die RLC-UM-PDU nicht über den ersten Kanal übertragen wurde, wobei der erste
Kanal durch einen nicht lizenzierten Kanal (ULC) dargestellt wird, wird entschieden (202), die über den zweiten
Kanal zu übertragende RLC-UM-PDU umzuleiten, und wenn die RLC-UM-PDU zu groß ist, um in einer einzigen
Übertragung über den zweiten Kanal gesendet zu werden, wobei der zweite Kanal durch einen lizenzierten
Kanal (LC) dargestellt wird,
wird die RLC-UM-PDU in zwei oder mehrere neu segmentierte RLC-UM-PDUs aufgeteilt (203),
werden die zwei oder mehreren neu segmentierten RLC-UM-PDUs an den zweiten Netzknoten (120) über den
zweiten Kanal übertragen (204),
wobei jede neu segmentierte RLC-UM-PDU die folgenden Angaben umfasst:

(a) dass die PDU neu segmentiert wurde,
(b) einen Ordnungsindikator, der sich auf die neu segmentierte RLC-UM-PDU bezieht, und
(c) ob es sich bei der neu segmentierten RLC-UM-PDU um eine letzte neu segmentierte RLC-UM-PDU
von den zwei oder mehreren neu segmentierten RLC-UM-PDUs handelt oder nicht.

2. Verfahren nach Anspruch 1, bei dem die Angaben in einer Kopfzeile der neu segmentierten RLC-UM-PDU enthalten
sind.

3. Verfahren nach Anspruch 2, bei dem die Angaben:
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(a) dass die PDU neu segmentiert wurde, in einem ersten Oktett der Kopfzeile angezeigt wird, und,
(b) ein Ordnungsindikator, der sich auf die neu segmentierte RLC-UM-PDU bezieht, und (c) ob es sich bei der
neu segmentierten RLC-UM-PDU um eine letzte neu segmentierte RLC-UM-PDU von den zwei oder mehreren
neu segmentierten RLC-UM-PDUs handelt oder nicht, in einem dritten Oktett der Kopfzeile angezeigt wird.

4. Verfahren nach einem der Ansprüche 1-3, bei dem der Ordnungsindikator in Bezug auf die neu segmentierte RLC-
UM-PDU durch eine Segmentsequenznummer dargestellt wird.

5. Ein Verfahren, das von einem zweiten Netzknoten (120) durchgeführt wird, zum Empfangen zweier oder mehrerer
neu segmentierter RLC-UM-PDUs (Funkverbindungssteuerung (RLC), Unbestätigter Modus (UM), Protokolldaten-
einheit (PDU)) von einem ersten Netzknoten (110), wobei der zweite Netzknoten (120) und der erste Netzknoten
(110) in einem Partnerschaftsprojekt der dritten Generation (3GPP) eines drahtlosen Kommunikationsnetzes (100),
agieren, wobei das drahtlose 3GPP-Kommunikationsnetz (100) einen ersten Kanal und einen zweiten Kanal be-
reitstellt und das Verfahren Folgendes umfasst:

wenn die RLC-UM-PDU nicht über den ersten Kanal empfangen werden konnte, Empfangen (401) von zwei
oder mehreren neu segmentierten RLC-UM-PDUs vom ersten Netzknoten (110) über den zweiten Kanal, wobei
der erste Kanal durch einen nicht lizenzierten Kanal (ULC) und der zweite Kanal durch einen lizenzierten Kanal
(LC) dargestellt wird,
wobei jede neu segmentierte RLC-UM-PDU die folgenden Angaben umfasst:

(a) dass die PDU neu segmentiert wurde,
(b) einen Ordnungsindikator, der sich auf die neu segmentierte RLC-UM-PDU bezieht, und
(c) ob es sich bei der neu segmentierten RLC-UM-PDU um eine letzte neu segmentierte RLC-UM-PDU
von den zwei oder mehreren neu segmentierten RLC-UM-PDUs handelt oder nicht, und

Wiederzusammensetzen (404) der zwei oder mehreren neu segmentierten RLC-UM-PDUs in RLC-UM-Ser-
vicedateneinheit (SDU)-Segmente, basierend auf den Angaben.

6. Verfahren nach Anspruch 5, ferner umfassend:
Senden (405) der wieder zusammengesetzten RLC-UM-SDU-Segmente in geordneter Reihenfolge an eine Ebene
über RLC.

7. Verfahren nach einem der Ansprüche 5-6, ferner umfassend:

Erkennen (402), dass eine neu segmentierte RLC-UM-PDU fehlt, wenn versucht wird, die RLC-UM-PDU wieder
zusammenzusetzen, und
Aufbewahren (403) der empfangenen neu segmentierten RLC-UM-PDUs in einem Puffer des zweiten Netz-
knotens (120), bis die fehlende neu segmentierte RLC-UM-PDU empfangen wurde oder bis ein Timer abgelaufen
ist, vor dem Wiederzusammensetzen (404) der neu segmentierten RLC-UM-PDUs in einem oder mehreren
RLC-UM-SDU-Segmenten, die in den zwei oder mehreren neu segmentierten RLC-UM-PDUs enthalten sind
und Senden (405) der wieder zusammengesetzten RLC-UM-SDU-Segmente in geordneter Reihenfolge an eine
Ebene über RLC.

8. Verfahren nach einem der Ansprüche 5-7, bei dem die Angaben in einer Kopfzeile der neu segmentierten RLC-UM-
PDU enthalten sind.

9. Verfahren nach einem der Ansprüche 5-8, bei dem die Angaben

(a) dass die neu segmentierten RLC-UM-PDUs neu segmentiert wurden, in einem ersten Oktett der Kopfzeile
angezeigt werden, ebenso
(b) ein Ordnungsindikator, der sich auf die neu segmentierte RLC-UM-PDU bezieht, und (c) ob es sich bei der
neu segmentierten RLC-UM-PDU um eine letzte neu segmentierte RLC-UM-PDU von den zwei oder mehreren
neu segmentierten RLC-UM-PDUs handelt oder nicht, in einem dritten Oktett der Kopfzeile angezeigt wird.

10. Verfahren nach einem der Ansprüche 5-9, bei dem der Ordnungsindikator in Bezug auf die neu segmentierte RLC-
UM-PDU durch eine Segmentsequenznummer dargestellt wird.
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11. Verfahren nach einem der Ansprüche 5-10, wobei das Wiederzusammensetzen (404) der zwei oder mehreren neu
segmentierten RLC-UM-PDUs in eine RLC-UM-PDU, basierend auf den Angaben, Folgendes umfasst:

Wiederzusammensetzen eines Datenteils der neu segmentierten RLC-UM-PDU zu einer geordneten Sequenz
von Servicedateneinheit (SDU)-Segmenten,
wobei jede neu segmentierte RLC-UM-PDU Informationen darüber enthält, wie das Wiederzusammensetzen
in RLC-SDU-Segmente erfolgt und wann der zweite Knoten (120) die erste neu segmentierte RLC-UM-PDU
empfangen hat, die beginnt, die SDU-Segmente wieder zusammenzusetzen und vollständige SDUs in geord-
neter Reihenfolge an eine Ebene über RLC zu liefern, bevor alle neu segmentierten SDUs empfangen wurden.

12. Ein erster Netzknoten (110) zum Senden einer RLC-UM-PDU (Funkverbindungssteuerung (RCL), Unbestätigter
Modus (UM), Protokolldateneinheit (PDU)) an einen zweiten Netzknoten (120), wobei der erste Netzknoten (110)
und der zweite Netzknoten (120) angepasst sind, um in einem Partnerschaftsprojekt der dritten Generation (3GPP)
eines drahtlosen Kommunikationsnetzes (100), zu agieren, dessen drahtloses 3GPP-Kommunikationsnetz (100)
konfiguriert ist, um einen ersten Kanal und einen zweiten Kanal bereitzustellen, wobei der erste Netzknoten (110)
wie folgt konfiguriert ist:

wenn erkannt wird, dass die RLC-UM-PDU nicht über den ersten Kanal übertragen wurde, wobei der erste
Kanal durch einen nicht lizenzierten Kanal (ULC) dargestellt wird, wird entschieden, die über den zweiten Kanal
zu übertragende RLC-UM-PDU umzuleiten, und wenn die RLC-UM-PDU zu groß ist, um in einer einzigen
Übertragung über den zweiten Kanal gesendet zu werden, wobei der zweite Kanal durch einen lizenzierten
Kanal (LC) dargestellt wird,
wird der RLC-UM-PDU in zwei oder mehrere neu segmentierte RLC-UM-PDUs aufgeteilt,
werden die zwei oder mehreren neu segmentierten RLC-UM-PDUs an den zweiten Netzknoten (120) über den
zweiten Kanal übertragen,
wobei jede neu segmentierte RLC-UM-PDU eingerichtet ist, die folgenden Angaben zu umfassen:

(a) dass die PDU neu segmentiert wurde,
(b) einen Ordnungsindikator, der sich auf die neu segmentierte RLC-UM-PDU bezieht, und
(c) ob es sich bei der neu segmentierten RLC-UM-PDU um eine letzte neu segmentierte RLC-UM-PDU
von den zwei oder mehreren neu segmentierten RLC-UM-PDUs handelt oder nicht.

13. Ein zweiter Netzknoten (120) zum Empfangen von zwei oder mehreren neu segmentierten RLC-UM-PDUs (Funk-
verbindungssteuerung (RLC), Unbestätigter Modus (UM), Protokolldateneinheit (PDU)) von einem ersten Netzkno-
ten (110), wobei der zweite Netzknoten (120) und der erste Netzknoten (110) konfiguriert sind, um in einem in einem
Partnerschaftsprojekt der dritten Generation (3GPP) eines drahtlosen Kommunikationsnetzes (100), zu agieren,
dessen drahtloses 3GPP-Kommunikationsnetz (100) konfiguriert ist, um einen ersten Kanal und einen zweiten Kanal
bereitzustellen, wobei der zweite Netzknoten (120) wie folgt konfiguriert ist:

wenn die RLC-UM-PDU nicht über den ersten Kanal empfangen werden konnte, Empfangen von zwei oder
mehreren neu segmentierten RLC-UM-PDUs vom ersten Netzknoten (110) über den zweiten Kanal, wobei der
erste Kanal durch einen nicht lizenzierten Kanal (ULC) und der zweite Kanal durch einen lizenzierten Kanal
(LC) dargestellt wird,
wobei jede neu segmentierte RLC-UM-PDU eingerichtet ist, die folgenden Angaben zu umfassen:

(a) dass die PDU neu segmentiert wurde,
(b) einen Ordnungsindikator, der sich auf die neu segmentierte RLC-UM-PDU bezieht, und
(c) ob es sich bei der neu segmentierten RLC-UM-PDU um eine letzte neu segmentierte RLC-UM-PDU
von den zwei oder mehreren neu segmentierten RLC-UM-PDUs handelt oder nicht,

und wobei der zweite Netzknoten (120) ferner für Folgendes konfiguriert ist:
Wiederzusammensetzen der zwei oder mehreren neu segmentierten RLC-UM-PDUs in RLC UM Serviceda-
teneinheit (SDU)-Segmenten, basierend auf den Angaben.

Revendications

1. Procédé exécuté par un premier noeud de réseau (110) pour transmettre une unité de données de protocole, PDU,
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en mode non acquitté, UM, par commande de liaison radio, RLC, à un deuxième noeud de réseau (120), lesquels
premier noeud de réseau (110) et deuxième noeud de réseau (120) fonctionnent dans un réseau de communication
sans fil de projet de partenariat de troisième génération, 3GPP, (100), lequel réseau de communication sans fil
3GPP (100) fournit un premier canal et un deuxième canal, le procédé comprenant :

lorsqu’il est détecté que la PDU UM RLC n’a pas pu être transmise sur le premier canal, dans lequel le premier
canal est représenté par un canal sans licence, ULC, la décision (202) de rediriger la PDU UM RLC à transmettre
sur le deuxième canal et lorsque la PDU UM RLC est trop grande pour être envoyée dans une seule transmission
sur le deuxième canal, dans lequel le deuxième canal est représentée par un canal sous licence, LC et la
division (203) de la PDU UM RLC en deux ou plusieurs PDU UM RLC resegmentées,
la transmission (204) des deux ou plusieurs PDU UM RLC resegmentées au deuxième noeud de réseau (120)
sur le deuxième canal,
dans lequel chaque PDU UM RLC resegmentée comprend les indications suivantes :

(a) le fait que la PDU est resegmentée,
(b) un indicateur d’ordre lié à la PDU UM RLC resegmentée et
(c) le fait que la PDU UM RLC resegmentée est ou non une dernière PDU UM RLC resegmentée parmi
les deux ou plusieurs PDU UM RLC resegmentées.

2. Procédé selon la revendication 1, dans lequel les indications sont comprises dans un en-tête de la PDU UM RLC
resegmentée.

3. Procédé selon la revendication 2, dans lequel :

(a) le fait que la PDU est resegmentée est indiqué dans un premier octet de l’en-tête et,
(b) un indicateur d’ordre lié à la PDU UM RLC resegmentée et (c) le fait que la PDU UM RLC resegmentée est
ou non une dernière PDU UM RLC resegmentée parmi les deux ou plusieurs PDU UM RLC resegmentées,
sont indiqués dans un troisième octet de l’en-tête.

4. Procédé selon l’une quelconque des revendications 1 à 3, dans lequel l’indicateur d’ordre lié à la PDU UM RLC
resegmentée est représenté par un numéro de séquence de segment.

5. Procédé exécuté par un deuxième noeud de réseau (120) pour recevoir deux ou plusieurs unités de données de
protocole, PDU, en mode non acquitté, UM, par commande de liaison radio, RLC, resegmentées depuis un premier
noeud de réseau (110), lesquels deuxième noeud de réseau (120) et premier noeud de réseau (110) fonctionnent
dans un réseau de communication sans fil de projet de partenariat de troisième génération, 3GPP, (100), lequel
réseau de communication sans fil 3GPP (100) fournit un premier canal et un deuxième canal, le procédé comprenant :

la réception (401), lorsque la PDU UM RLC n’a pas pu être reçue sur le premier canal, de deux ou plusieurs
PDU UM RLC resegmentées provenant du premier noeud de réseau (110) sur le deuxième canal, dans lequel
le premier canal est représenté par un canal sans licence, ULC, et dans lequel le deuxième canal est représenté
par un canal sous licence, LC,
dans lequel chaque PDU UM RLC resegmentée comprend les indications suivantes :

(a) le fait que la PDU est resegmentée,
(b) un indicateur d’ordre lié à la PDU UM RLC resegmentée et
(c) le fait que la PDU UM RLC resegmentée est ou non une dernière PDU UM RLC resegmentée parmi
les deux ou plusieurs PDU UM RLC resegmentées et

le réassemblage (404) des deux ou plusieurs PDU UM RLC resegmentées en segments d’unité de données
de service, SDU, UM RLC, sur la base des indications.

6. Procédé selon la revendication 5, comprenant en outre :
l’envoi (405) des segments de SDU UM RLC réassemblés en ordre à une couche au-dessus de RLC.

7. Procédé selon l’une quelconque des revendications 5 à 6, comprenant en outre :

la détection (402) qu’une PDU UM RLC resegmentée est manquante lors de la tentative de réassemblage de
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la PDU UM RLC et
la conservation (403) dans un tampon du deuxième noeud de réseau (120), des PDU UM RLC resegmentées
reçues jusqu’à ce que la PDU UM RLC resegmentée manquante ait été reçue ou jusqu’à ce qu’une temporisation
expire, avant le ré-assemblage (404) des PDU UM RLC resegmentées en un ou plusieurs segments SDU UM
RLC compris dans les deux ou plusieurs PDU UM RLC resegmentées et l’envoi (405) des segments SDU UM
RLC réassemblés en ordre à une couche au-dessus de RLC.

8. Procédé selon l’une quelconque des revendications 5 à 7, dans lequel les indications sont comprises dans un en-
tête de la PDU UM RLC resegmentée.

9. Procédé selon l’une quelconque des revendications 5 à 8, dans lequel

(a) le fait que les PDU UM RLC resegmentées sont resegmentées est indiqué dans un premier octet de l’en-tête et
(b) un indicateur d’ordre lié à la PDU UM RLC resegmentée et (c) le fait que la PDU UM RLC resegmentée est
ou non une dernière PDU UM RLC resegmentée parmi les deux ou plusieurs PDU UM RLC resegmentées,
sont indiqués dans un troisième octet de l’en-tête.

10. Procédé selon l’une quelconque des revendications 5 à 9, dans lequel l’indicateur d’ordre lié à la PDU UM RLC
resegmentée est représenté par un numéro de séquence de segment.

11. Procédé selon l’une quelconque des revendications 5 à 10, dans lequel le réassemblage (404) des deux ou plusieurs
PDU UM RLC resegmentées en une PDU UM RLC sur la base des indications comprend :

le réassemblage d’une partie des données de la PDU UM RLC resegmentée en une séquence ordonnée de
segments d’unités de données de service, SDU,
dans lequel chaque PDU UM RLC resegmentée comprend des informations sur la manière de réassembler en
segments SDU RLC et lorsque le deuxième noeud (120) a reçu la première PDU UM RLC resegmentée le
début du réassemblage des segments SDU et de la délivrance des SDU complets en ordre à une couche au-
dessus de RLC avant que toutes les SDU resegmentées aient été reçues.

12. Premier noeud de réseau (110) pour transmettre une unité de données de protocole, PDU, en mode non acquitté,
UM, par commande de liaison radio, RLC, à un deuxième noeud de réseau (120), lesquels premier noeud de réseau
(110) et deuxième noeud de réseau (120) sont conçus pour fonctionner dans un réseau de communication sans fil
de projet de partenariat de troisième génération, 3GPP, (100), lequel réseau de communication sans fil 3GPP (100)
est configuré pour fournir un premier canal et un deuxième canal, le premier noeud de réseau (110) étant configuré
pour :

lorsqu’il est détecté que la PDU UM RLC n’a pas pu être transmise sur le premier canal, dans lequel le premier
canal est représenté par un canal sans licence, ULC, décider de rediriger la PDU UM RLC à transmettre sur
le deuxième canal et lorsque la PDU UM RLC est trop grande pour être envoyée dans une seule transmission
sur le deuxième canal, dans lequel le deuxième canal est représenté par un canal de fréquence sous licence,
LC et
diviser la PDU UM RLC en deux ou plusieurs PDU UM RLC resegmentées,
transmettre les deux ou plusieurs PDU UM RLC resegmentées au deuxième noeud de réseau (120) sur le
deuxième canal,
dans lequel chaque PDU UM RLC resegmentée est agencée pour comprendre les indications suivantes :

(a) le fait que la PDU est resegmentée,
(b) un indicateur d’ordre lié à la PDU UM RLC resegmentée et
(c) le fait que la PDU UM RLC resegmentée est ou non une dernière PDU UM RLC resegmentée parmi
les deux ou plusieurs PDU UM RLC resegmentées.

13. Deuxième noeud de réseau (120) pour recevoir deux ou plusieurs unités de données de protocole, PDU, en mode
non acquitté, UM, par commande de liaison radio, RLC, resegmentées d’un premier noeud de réseau (110), lesquels
deuxième noeud de réseau (120) et premier noeud de réseau (110) sont conçus pour fonctionner dans un réseau
de communication sans fil de projet de partenariat de troisième génération, 3GPP, (100), lequel réseau de commu-
nication sans fil 3GPP (100) est configuré pour fournir un premier canal et un deuxième canal, le deuxième noeud
de réseau (110) étant configuré pour :
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recevoir, lorsque la PDU UM RLC n’a pas pu être reçue sur le premier canal, deux ou plusieurs PDU UM RLC
resegmentées provenant du premier noeud de réseau (110) sur le deuxième canal, dans lequel le premier canal
est représenté par un canal sans licence, ULC, et dans lequel le deuxième canal est représenté par un canal
sous licence, LC,
dans lequel chaque PDU UM RLC resegmentée est agencée pour comprendre les indications suivantes :

(a) le fait que la PDU est resegmentée,
(b) un indicateur d’ordre lié à la PDU UM RLC resegmentée et
(c) le fait que la PDU UM RLC resegmentée est ou non une dernière PDU UM RLC resegmentée parmi
les deux ou plusieurs PDU UM RLC resegmentées,

et dans lequel le deuxième noeud de réseau (120) est en outre configuré pour :
réassembler les deux ou plusieurs PDU UM RLC resegmentées en segments d’unité de données de service,
SDU, UM RLC, sur la base des indications.
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